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Data Accessibility & 


- Until ~2010, the only astronaut data available to researchers was 
de-identified or grouped data archived within the Life Sciences 
Data Archive (LSDA) 


- We have been developing processes to enable and streamline 
the release of individual data from both research and medical 
archives 


Prospective Research 


- NASA’s Human Research Program (HRP) has well-established 
data sharing processes for purely prospective data 


= Flight research facilitated by ISS Medical Project (ISSMP): 
° Integrates informed consent briefings with crew 
© Develops Increment-specific Data Sharing Plans 


e Exchange of research data among Pls with attention to protecting rights of 
first publication 


« Documents medical data to be released from LSAH for research studies 
= Flight Analog research facilitated by Flight Analogs Project (FAP) 
© Analogs: such as Bed Rest Study at UTMB, and NEEMO 


e Similar, campaign-specific Data Sharing Plans for the exchange of research 
data 


°o Bed rest data available includes Standard Measures data 
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via Life Sciences Data Repositories 
LSDA LSAH 


Life Sciences Data Archive Lifetime Surveillance of 
Astronaut Health 


Active archive of HRP research 
| Active archive of HRP research Data for all astronauts selected to the 
: : ; corps beginning in 1959, including 
Historical flight data 1961-Shuttle retirees who return for annual exams 
LeTwole lave by oy-ty-1em-Valemaitcialam-lal-l(osemer-\e-) 
Leinart: Va pers lay inet-ler-lalemo)t-lalumel-ia-. 


Taxed (Ufo (=S-mei Cole lavemsamatdalamant-vej(ot-1 My <lin 
& mission health data (e.¢., 
MRID/MEDB, vehicle, environment 
data) 


Animal biospecimens available for research 


Future Plans Human Performance Database EVA Suit Exposure Tracking 


FY16 
Total: 123 


FY15 
Total: 116 


FY14 
Total: 123 


FY 13 
Total: 235 


FY 12 
Total: 172 


FY 11 


m a 
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Astronaut Data: Number of Requests by Fiscal Year 


63 oY) 
Smaller numbers, increased 
5X0) 60 ; : 
> size & complexity 
49 74 


91 


= LSDA - Research 


= LSAH - Medical 


100 150 200 250 


‘Nanibes of Data Requests Processed 


\ 7 MEDICAL DATA REQUESTS 


Life Sciences Data Repositories @ Johnson Space Center, Houston, Texas 


Search Publicly Available Information and Data ,RRgy 


oI = —_— , . 


Experiment issi Personnel Dataset Photo Gallery 


NASA Research Announcement 


2N Research and Technology Development to Support 


if 4) 4 
Wecwsiimeites HRP Home ff Human Research Roadmap fj im Education & Outreach 


Research Data Repository: Life Sciences Data Archive (LSDA) 


NASA Space Medicine 
Medical Data Repository: Lifetime Surveillance of Astronaut Health (LSAH) 


Missions or Studies in Progress 


Information on Public Website: https://Isda.jsc.nasa.gov NASA 


JUST FOR FUN 1010), ¢-) 


Data Request 


Data can be requested from one or both 
repositories. 


Images Added to the Archive 


Searching for Specific LSDA (Research) Data 
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NAS 


. 


ig 


HOME 


Life Sciences Data Archive @ Johnson Space Center, Houston, Texas 


Experiment 


RESEARCH 


-~ 


MEDICAL 


we 
4 


Mission Personnel Biospecimens Documents 


Search: 


Research Area 
(Any research area) 
Species Studied 
(Any species) 
Experiment Title 
(Any experiments) 


DATA REQUESTS JUST FOR FUN e-BOOKS 


pasal Ta | 


Hardwat 


PF Search 


Dataset | 


F oto Gallery 


| | Search within Results 


Using: All Words 


Show 8 20 


results 


Space Flight Mission/Ground-Based Study 
(Any Space Flight Mission/Ground-Based Study) 


Payload 

(Any payload) 
Hardware Item 
(Any Hardware) 
Investigator 
(Any investigator) 


“) 50 


4 


4 


v Help 


© 100 


Search by keyword 
or other parameters 
through the 
‘Dataset’ portal 


Experiment-Specific Information 
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The Effects of EVA and Long-Term Exposure to Microgravity on Pulmonary Function (96-E044) 
Principal Investigator + West, John B. 


Research Area Pulmonary physiology 


_— ae Homo sapiens (Human) 
Data are available for this experiment 


Descripti 


OBJECTIVES: 
This experiment examined the eff of long-term exposure to microgravity (uG) and the effects of Extra Vehicular Activity 
(EVA) on pulmonary function. A lon§Qydinal study was performed of four crews of the International Space Station (ISS), 
measuring aspects of pulmonary functi® that may be affected by long-term exposure to yG per se, and by exposure to 
noxious gases, or particulate matter presenNg the atmosphere of the ISS. The investigators proposed to evaluate the effect of 

ers who perform EVAs before and after single and repeated EVAs. 
Crewmembers who did not perform EVAs served@ a flying control group for this aspect of the study. Because EVA poses a 
significant risk of decompression sickness includin@Qjubble events within the pulmonary circulation, non-invasive tests of 
pulmonary function that are altered by changes in the pSQgonary vasculature presented an ideal way to follow a subject over 
the course of multiple EVAs. 


To test the hypotheses researchers used the following: the staMMggrd respiratory function Data Information 
the measurement of intra-breath respiratory exchange ratio (intrabr@th R), a hyperventilati 

distribution of pulmonary perfusion, slow spirometry for lung volume SUW@ivision, and the ma 
and expiratory pressures to test the hypotheses. 


++ — View more Data Availability This experiment has both unrestricted and restricted data (potentially 
attributable to human subjects). 


Data Preservation Status Preservation complete 


Publications 


Prisk GK, Fine JM, Cooper TK, and West JB. Lung function is unchanged in the 1 G environm4 ly + View unrestricted data. 
microgravity. Eur J App! Physiol. 2008;103(6):617-623. [Publtjed] 


Prisk GK, Fine JM, Cooper TK, and West JB. Pulmonary gas exchange is not impaired 24h ; Please visit httos://risda.jsc. nasa.gov to view the restricted data catalog. 
Péeysiol. 2005;99:2233-2230. rubliRjed This site is restricted to the JSC Internal Network (JIN) only. 


Prisk GK, Fine JM, Cooper TK, and West JB. Vital capacity, respiratory muscle strength, a 
long-duration exposure to microgravity. J App! Physiol. 2006;101:439-447. [Publitjed] 


fy. Data request for restricted records 


Medical Information on Public Website: 
https://Isda.jsc.nasa.gov 


Medical Operations 


The Space Medicine Division mission is to optimize the health, fitness, and well being of flight crews. 


Astronaut medical data are collected per requirements detailed in t Wedical Requirements Integration Documents (Ue 
Data collected during these medical tests are generally housed in the Cs Gmmailieo ne of f. ae ) repository. These test protocols are divided 


into areas as shown below. Each MRID will give an indication of the type of testing performed as well as the frequency of such tests. 


F I N D I T @ LSDA | wf HOME RESEARCH MEDICAL DATA REQUESTS 


~ 


Life Sciences Deg repositories @ Johnson Space Center, Houston, Texas 


: ; . : Search Publicly Available InfggJotion and Data _gEey 
Click on an category image for relevant MRID information 
Behavioral Health Bone, Muscle, - : ae = = =| a 
and Performance / Exercise Cardiovascular Uxperiment Mission Personne! Biospecimens Documents Dataset Photo Gallery 
E tr: aie i NASA Research Announcement 
Environmental Health Or Activity (EVA). Immunology Rolie 0 ene 
= ; NASA Human Research Program (HRP) 
Neurology '@) Nutrition Be Radiation Research | 
an : E 
q > Therapeutics and View All Medical 
“we Clinical Care Requirements 
Note: The Medical Requirements Integration Documents (MRIDs) reflect the Medical Requirements documented in the i 
Requirements Document (AMERD), JSC 24834, the ISS Medical Operations Requirements Document (ISS MORD), SSHIERERIRGE Hap tome] dumanRoscarch Roadmap | evidence Book) Education & Outreach} 


Medical Operations Requirements Document (MORD) JSC 13956. Research Data Repository: Life Sclences Data Archive (LSDA) 


NASA Space Medicine 


Medical Data Repository: Lifetime Surveillance of Astronaut Health (LSAH) 


Missions or Studies in Progress 


JUST FOR FUN fete) <) 


ME search 


Data Request 


LSAH Publicly Available Information 


Medical Requirements 


- Documents outline medical tests performed on 


ISS crew 


Click blue text to see testing details to help 


determine the data you need 


All Medical Requirements 


Discipline [vein |MEDB# [Medical Requirement Title 

Behavioral Health and Performance MEDB 7.7 |+ Behavioral Observation of Training 
Behavioral Health and Performance MEDB 7.4 |+ Mood Assessment 

Behavioral Health and Performance | MEDB 7.1 — |+ Preflight Behavioral Health Status Check 


Behavioral Health and Performance © (MRO27L |MEDB7.5  |+Post-flight Psychiatric/Psychological Evaluation 


Behavioral Health and Performance © |MRO27L |MEDB 7.2 |+ Preflight Evaluations 


Behavioral Health and Performance  /MRO3IL 
Behavioral Health and Performance — (MRO32L 


Behavioral Health and Performance 


MRO32S 


+ Private Psychological Conferences (PPCs) 
+ 15S Private Family Conferences (PFCs) 


+ Private Family Conferences (PFCs) for Shuttle 
Crews 


Behavioral Health and Performance  |MROSSL |MEDB 7.6  |+Neurocognitive Assessment 


Bone, Muscle, Exercise 


MEDB 5.4 + Calf Volume Measurement 
Bone, Muscle, Exercise 


MEDB 5.1 + Functional Fitness Assessment 


Bone, Muscle, Exercise MROO6L + Exercise Treadmill Test 


Bone, Muscle, Exercise MRO19L + Heart Rate Monitoring 


EVA Technology Work 


LSAH Newsletters 


- Published periodically to keep 
participants informed on the 
program's findings 


see Ae oes a a co Se 
THe Lerime BURVECKLLANCE OF ASTRONAUT FICALTH 


Wihat’s New in Space Niecdicine - Can you say “WIIP™? 
My Witton Tarver 


J in pre. and post NASA 


or past Newsletiors, please visit the LAN website 


Requesting Data Not Available on Website eas) 


- Individual astronaut data are not downloadable 
Potentially attributable to an individual subject 
Protected by the Privacy Act 


. . . : " HOME RESEARCH MEDICAL JUST FOR FUN C3 - tele). ¢-) 
¢ HOWEVER, individual = ——— 


Life Sciences Data Repositories @ Johnson Space Center, Houston, Texas 


data can be requested Search Publicly Available Information and Data REE 
for research, medical 


and operational purposes 
Currently, medical data are Grew Health and Performance in Space Exploration Missions Full announcement Seenarcteeor 
available for US crewmembers  ([RRQNiueeseuoenattiy 
only 
Usually requires funded, peer- 
reviewed study, IRB protocol, 
crew consent 


Dataset Photo Gallery 


NASA's Human Research Program (HRP 


https: //lsda.jsc.nasa.go 
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Data Request Form 


User's Guide for Requesting NASA Data 


Lahr? completety. Research Data Repository (LSDA} Ye t t 1 | d - 
pion RenenEEE SRNR 2, Fez. 6-8. Gp, 1, Cnet, meso ne Clo Medical Data Repository (LSAH) our req ues mus INC u e: 
Asterisks indicate required felts ~. Data Categories 
Requesting Human Data 


Applicable Laws and Regulations e Co Nn tac t | Nn fo rm a ti O n 


Requesting Animal Tissues 
(+ Data Accessibility: Video Presentation 


- Date when data are required (>3 


months) 
Read - Grant, NRA#, or current project that 
these data will support 
Data Type Requested: (Kapplicabie) (7) Tissue (LSDA) {£) Researon(LsDA) {©} Meakal(LSAH) (©) I continow guides! e Institution 


Grant or Contract Number: (if already in piace) 


- “Data Request Description” - i.e., 

. what data you are requesting? Be 

- detailed 
——————— - “Data Request Justification” - i.e., 

} why do you need this data? If 
requesting individual data, why can’t 
de-identified or grouped data be used? 


aa 


Data Request Justification: 
(Please provide the purpose of your request, spectty study question, and how the cata will be utilized.) 
-”~ 


- More detail, the faster your request 
can be scoped 
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Request U.S. Data Use 
rol Lee Review and Se -N 2) 8) fo)'Z-1| Crewmember Agreement/ 

q No) 0) ge)VZ-1| Process Take) mtatqxe! Data Set 
(Up to 6 Process (2-4 months) Consent Audit 


months) (2-6 months) (1-6 months) (2-3 months) 


The timeline for any single data request (DR) depends on many factors, and no two are the same 


Easiest/fastest: Demographic data or incidence of a particular issue on small number of ISS crew (US 
only) and single aim 


Hardest/slowest: Large number of variables or multiple types of data (e.g., imaging, video, textual) 
and a large number of crew, mixed ISS and previous programs, multiple aims; needing International 
Partner crew; any dataset with missing data that need to be retrieved (e.g., EVA injury, medications, 
exercise) or where policy/data sharing hasn’t been determined (e.g., any genetic information) 
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EVA Data Request Considerations 


- Most NASA medical data was collected for clinical care purposes 
and may not include parameters required for your research 


= Diagnoses may not comply with research definitions because focus is on clinical care treatment 


= Testing is conducted to diagnose and treat; may not meet research standards in terms of 
parameters collected, consistency of schedule or constraints 


- Suggestions for Data Mining Study Development 
= Consult with LSAH personnel early during study development 


We can assist you in understanding exactly what data is available, what the necessary lead time is for 
pulling/cleaning/processing, and other potential issues 


Data we have MAY be available for re-interpretation with proper permissions 


= If your study has an inflight component, consult with HRP, ISSMP (ISS Medical Project) personnel for 
special time, hardware, other requirements 
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EVA Data Availability 


- EVA Suit Exposure Tracker (SET) - LSAH has compiled all 
available US astronaut EVA training runs into one database. 
Over 12,000 training runs from neutral buoyancy training for 232 astronauts 

Data quality is best after 1985; earlier records inconsistent 
NASA Technical Memo describing the dataset just published: 
© https://ston.jsc.nasa.gov/collections/TRS/listfiles.cgi?7DOC=TM-2017-219291 


Need approval from the NASA EVA community to release datasets to internal 
or external requesters (anticipated in FY18) 


Suit fit runs and non-EMU training records were excluded 

Data for some runs has not been location although photographic evidence 
exists (training partner data was used in some cases) 

These data were compiled with assistance from Randall McDaniel, Kevin B. 
Thomas, Marc Ciupitu & GCTC staff 
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EVA Data Availability (cont.) 


- Crew Comments Database - 


= Compilation of over 70,000 comments from post-mission debriefings 
on a variety of topics 


= Description of data available in the crew comments database 
published as NASA Technical Presentation 


= https://ntrs.nasa.gov/archive/nasa/casi.ntrs.nasa.gov/20160011585. 
pdf 


- Human Research Program Evidence Books 
= https: //humanresearchroadmap.nasa.gov/evidence/ 


HUMAN RESEARCH ROADMAP 


av 
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Examples of EVA Data Requests Filled in the Past 


- Hand Injury / Glove sizing 
- Suit sizing and anthropometry” 


- EVA Hypoxia and Sleep 
- Shoulder, Elbow Injury / Suit Trauma (typically upper body) 
- Metabolic data from graded exercise tests, EVAs where available 


« Infection rates in EVA crew 


- Medical data from annual exams, flight-specific medical requirements 
- Vehicle and crew-worn environmental and acoustic data (O02, CO2, radiation, 
etc.) 


« Medication use 


- Clinical blood or urine, nutritional parameters 


- “Limited anthropometry, suit sizing data available; other sources may need to approve, 


collaborate with dataset 
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O]TT=S3 a Co) ahs 


rs) 


Backup Slides 


Data Request Fulfi llment 


a 
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Request 
approved 


Request not 
approved 
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DATA REQUESTER ACTIONS: 


Vv 
7p) 
2) 
=) 
joy 
oO 

[aa 
oO 

a) 
oO 
ja) 
5= 
= 

a 
= 

2) 


Work with 
LSAH to 
alate] PAs 
Detailed 

Data Set & 

Data 
Format 


Scoping Data Request 


(up to 6 months) 


Vetting at EBWG 


FNS fod alex] 
archivist/ 
epidemiologist 
assesses data 
ENE Ele) (on 
works with 
requester on 
details, 
schedule 


Key Elements of Retrospective ATTRIBUTABLE Data Request Process 


(duration of each step depends on size, complexity of data set) N A 


Attributable 
Data: 
Present Request 
rc) SYN A) 


Request Review 
and Approval 
Process 
TSR AUNTIE 

NSTI 
requestor with 
LSAH AB 
presentation 
package 


LSAH AB 
Approval Letter 
sent to IRB 
Chair verifying 
feasibility of 
request and 
approving 
attributable 
data release 


SLU) oyaaliiints) 
Submit Approval, 
e-IRB Protocol for ey gelKelxe) mike) 


Review (can submit EBWG 
earlier; completes only 
Vida Bsy-\n WV sie-] 0) 0) @0)V7-1)) 


Work with 
EBWG to 
complete Data 


Submit Consent 
Use Agreement 


Package to EBWG 


Data Use Agreement 
Data Set Audit 


US Crewmember 
Informed Consent 


(1-6 months) 


IRB Approval 
Process 


(2-4 months) 


Match subjects vs. 
Repository 
consented crew, 
determine # study 
consents needed 


NV (CTa AVA La¥ea e)aelneyece) 
matches LSAH AB 


request Release 


Assist with 
ool aky=)ai ence) aaa) 
development 


Data set 
compilation 
finalized 


Finalization of Data 
Use 
Agreement/Submit 
for SD signatures 


‘Remote Consent’ 
sent-out by LSAH 
For US crew 
members only 
(longer lead times 
required for IP 
data-consent will 
be conducted by 
ISSMP) 


Staff begins pulling, compiling, and formatting data set after IRB approval 


Clinical Interve 
Causation 
Determination 
Standards & 


Clinical Care 
Support 


¢ Data/analyses to 
SD physicians for 
indiy. patient care 
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Occupational 
Sitmyea tibiae 


OX OFe) sXe) wit 
analyses/data 

OMY Coyotes we ce) 
iumerelels) 

¢ Directed Analyses 
© Char Ove 


Exposures 


ised 


FMC Consultant Mission Medical Other Sources Research Data 
ee eee e.g., Clinical Exams Reports Data Spacecraft Astronaut 
ECG/PFT/ETT Audio (HearTrak) MRIDs/MEDBs Environmental data Flight/Ground 
Radiation Reports Optometry: PMCs Questionnaire data studies 
Clin Lab Reports Eye Exam/Fundose. Crew Comments FAP data 
Immunization Eye OCT/DXA/U/S Database Animal/Plant 
Records Dental q Training Recorg specymens & Data 
Clinical Intervepis PDF reports IMM 
Hx 
KEY: 
Incorporatio 
n Method 
Electronic/ 
Automated 
Manual Medical data 
Entry coded for 
ial enhanced data Systems 
“ee er searches; detect leverage IT 
. & correct data Infrastructur 
Hybrid gaps e 


Operational 
onyecjareetuley ely 


a OFo) ite) wt 
analyses/data 

¢ Decision support 
analyses (e.g., 

AY LOD) 

ee Get reloclistem ull 
mgmt 

¢ Informing med 
ops 


mn? 


Research 
Support 
¢ Combine with 
LSDA data, 
biospecimens 
- Support HRP 
research 


Data ta evternal 


requesters 


rm HSRB, risk 
gation 
Inform research 
planning 

Inform ops, DRM 


LSAH Advisory Board 


Chair: Chief, Space & Clinical Operations Division or designee 


¢ Occupational Health Branch Chief 
(oXerol 8] y-\ a (e)at-1| * Medical Operations Group Lead 

H h/Clini * JSC Clinic Medical Director 

seal lSat ¢ Crew Health & Safety Physician Liaison 

¢ LSAH Program Manager 


¢ Information Systems Architecture 
Branch Chief 


Operational ¢ ISSMP Representative* 


LSAH pues 
: ¢ HRP Chief Scientist 
Advisory ¢ Biomedical Research & Environmental 
Board Systems Division Chief 
¢ Human Systems Engineering & 
Research Development Division Chief 
¢ LSDA Manager 
¢ BDRA Project Manager* 
¢ International Science Office Chief 


¢ Astronaut Office Physician Representative 
¢ JSC Legal Office Representative 

¢ JSC Institutional Review Board Chair 

¢ NSBRI Representative (physician) 


Other Key 
Members 
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Board Purpose 


This board reviews: 
¢ All requests for attributable 
data (except clinical care) 


¢ Other requests forwarded 
to the board by EBWG 


¢ Requests where NASA policy 
is not yet determined 


Meets 4'* Tuesday of each 
month 
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EBWG is the clearinghouse 
for all incoming data 
requests 


Releases public or un- 
attributable data 


Facilitates data requests 
through approval processes to 
release 


Meets every other Monday 
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Evidence Base Working Group Membersh 


Group Purpose 


ip 


| 
4 | 
= fe 
' - i 4 


¢ LSDA NASA Manager 


* LSDA Archivists Research 


Data 


LSAH NASA Manager 
¢ Epidemiology Manager iV=xeh (ers) | 
¢ LSAH Epidemiologists Data 

¢ BDRA Epidemiologist 


¢ Information Systems : 
Architecture Branch Chief Information 

* Space Medicine, LSDA IT Systems 
staff (consultants) 


FUTURE? 
¢ Human Performance Data PXe Bales 
Base staff Members 


¢ Other archive managers v7 


EVA Technology Workshop 20 


Attributable: 
e.g.,. DSO’ Codes 


Describes variables 
from an individual 
such that the 
recipient of the data 


set can easily 
ascertain the 


identity of the 
individual, such as 
to match 
characteristics 
across more than 1 
data set. Although 
attributable, 
individual names 
are never provided 
with data set. 


(Consent Required) 


Data Attributability Continuum 


Individual Data 


Coded: 
Random Codes 


Describes variables 
from an individual, 
but that individual 
is assigned a code 
such that the 
recipient of the data 
set cannot ascertain 
the identity of the 
individual. The 
sender of the data 
maintains the only 
available key to 
connect codes to 
individual subjects. 


Aggregate Data 


